Folate receptor targeted bimodal liposomes for tumor magnetic resonance imaging.
Folate-targeted bimodal paramagnetic and fluorescent liposomes were developed and showed enhanced accumulation in a folate receptor expressing tumor model. These bimodal liposomes were composed of both a paramagnetic and a fluorescent lipid, and utilized a PEG-lipid amphiphile for prolonged in vivo circulation. The particles were formulated to ensure a size distribution of approximately 100 nm with a low polydispersity index. IGROV-1 cells were used to induce tumors in nude Balb/c mice, and the folate-targeted liposomes were injected intravenously. Rapid accumulation of the folate-targeted liposomes within the tumor tissue compared to nontargeted liposomes was observed. Furthermore, folate-labeled liposomes showed a 4-fold increase in tumor T(1) signal intensity at just 2 h postinjection with similar results being obtained for the nontargeted liposomes only 24 h postinjection. In addition, the folate-targeted liposomes were injected at half the nontargeted liposome dose, further demonstrating their effectiveness. Histological analysis of sectioned tumor slices revealed distinct fluorescence patterns between the targeted and nontargeted systems, with a more localized and hyperintense fluorescence signal observed from tumor sections post-folate-targeted liposome injections. These results demonstrate the effectiveness of folate targeting for dynamic real-time solid tumor MRI and provide insight into kinetics of targeted and nontargeted nanoparticles to solid tumors.